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Cardiac Arrest in a
Long-Distance Ski Race
(Vasaloppet) in Sweden
To the Editor: Physical training is generally regarded as beneficial
for health. Heavy endurance exercises might, however, induce
latent ischemic heart disease and acute cardiac arrhythmias. Kim et
al. (1) recently reported on the incidence of cardiac arrest (CA)
during long-distance running. Exercise in combination with a cold
climate may be especially detrimental and trigger acute cardiac
events (2). The incidence of CA during strenuous competitive
exercise is uncertain. We aimed to investigate the absolute and
relative risk for CA during long distance ski racing. Thus, we
ote the D-shaped prosthetic valve. (A) Diastole; (B) systole; (C) 3D TEE ventricu-
rtic valve); and (D) ex vivo photography of the Tiara, ventricular view. LV  leftara. N
the aoassessed the incidence of CA in Vasaloppet (90 km), the world’s
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October 9, 2012:1430–7largest ski race, ongoing in Sweden since 1922, with a total of
926,350 participants through 2010. The last 10 years accounts for
45% of these skiers, with the addition of shorter distances as an
option.
During 90 years of ski racing, 20 cases (mean age 55 years) of
CA occurred, 5 of which survived (mean age 47 years) the acute
event. All cases were men, and had support of bystander cardio-
pulmonary resuscitation (CPR). Coronary heart disease was the
cause of CA for 16 skiers. Two had hypertrophic cardiomyopathy,
1 had myocarditis, and 1 had ventricular fibrillation of unknown
cause.
The incidence proportion of CA was 2.16 per 100,000 skiers.
The incidence rate was 0.31 per 100,000 skiing hours. The
incidence rate was 0.46 per 100,000 racing hours in the last decade
compared with 0.22 per 100,000 hours of skiing from 1922 to
2000.
The mean distance until CA occurred was 25.7  15.8 km (95%
onfidence intervals [CI]: 6 to 45) for the survivors, and the distance
or nonsurvivors was 33.6  29.8 km (95% CI: 17 to 50).
The absolute risk of CA during the ski race is low. Nevertheless,
the relative risk seems to be much higher than expected, consid-
ering the incidence in the race (4,030 per 100,000 person-years of
skiing in the last decade) compared with the normal out-of-
hospital CA rate (range, 13 to 52 by region per 100,000 person-
years in recent years) in the general Swedish population (3).
The risk for CA with the vigorous physical activity was very
similar to long-distance running (1.01 per 100,000 for runners)
and skiing (1). However, the timing of the occurrence was
different. Although CA occurred mainly during the last quarter for
runners, it occurred mainly in the first third of the ski race. This
may indicate different trigger mechanisms for the induction of CA
in different temperatures (2).
A striking similarity between the running and the ski races was
that the fatality rates were 75% and 71%, respectively, despite the
10-year higher mean age of the skiers. The possibility of survival is
probably dependent of the active efforts of bystander CPR. The
incidence rate in Vasaloppet has increased in the last decade, which
may result from participation of less-trained people due to a greater
public interest in exercise. It is important that the organizers of this
kind of sporting event take responsibility for healthcare and rescue
activities (4). Considering the relatively low absolute risk of CA, we
are, however, convinced that the overall benefit of regular physical
activity to public health is much larger than the risk of CA (5).
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Letters to the Editor
Accurate Echocardiographic
Assessment of Left Atrial
Appendage Ostium and
Peri-Device Flow in Device Closure
I read with interest the report by Viles-Gonzalez et al. (1), which
indicated that residual peri-device flow into the left atrial append-
age (LAA) after percutaneous closure with the Watchman device
was common, and not associated with an increased risk of
thromboembolism. Transesophageal echocardiography (TEE) was
performed, and follow-up revealed that 32% of implanted patients
had at least some degree of peri-device flow (“leak”) at 12 months.
Although such observations are unique with a large sample
available from the PROTECT AF (WATCHMAN Left Atrial
Appendage System for Embolic Protection in Patients With Atrial
Fibrillation) trial, the methodology and analytical data used to
reach conclusions regarding risk of thromboembolism warrant
further discussion.
Accurate echocardiographic measurement of the LAA anatomy,
especially of the ostium, is critically important for successful LAA
ostial closure using the Watchman device. The echocardio-
graphic ostium of the LAA, which is usually measured from the
junction of the upper left pulmonary vein entering the LA to the
junction of the LA and LAA, is somewhat larger than the anatomic
ostium (2). The maximal LAA ostial diameter can be obtained and
used as an accurate reference for LAA ostial diameter measured at
baseline from TEE or intracardiac echocardiographic (ICE) LAA
imaging views (3,4) (Fig. 1A). Viles-Gonzalez et al. (1) indicated
hat “there was a wide variation on the size of the LAA ostium
idth and length at baseline” and reported that “the mean LAA
stium width at baseline was 21.9  4.1 mm. . .The mean
ostium length at baseline was 49.4  9.1 mm.” Obviously, such
a large ostium length could not exist even in patients with atrial
fibrillation (AF) and would be impossible to close with the
largest Watchman device (33 mm). However, these LAA
diameters are comparable with our measurements of the max-
imal short (18  4 mm) and long (50  9 mm) axes of LAA
